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PRELIMINARY DATA SUMMARY

CERC Field Research Facility
Duck, North Carolina

This report provides a summary of basic oceanographic,
meteorological and bottom profile data for the month. The data were
obtained as part of the Field Research Facility Measurement and Analysis
Work Unit at the U.S. Army Engineer Waterways Experiment Station,
Coastal Engineering Research Center's Field Research Facility in Duck,
North Carolina. The data were collected and the analyses performed by
the FRF staff. These summaries are intended to make the data readily

available to all FRF users, and comments on their content and usefulness
are invited.
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I. INTRODUCTION

The U.S. Army Engineer Waterways Experiment Station, Coastal
Engineering Research Center's (CERC) Field Research Facility (FRF) is
located on the Outer Banks of North Carolina, near the village of Duck

(Fig.1).

The FRF research program provides a means for obtaining high-
quality field data, particularly during storms, in support of the U.S.
Army Corps of Engineers' coastal engineering research missions. The FRF
consists of a 561-m (1,840 ft) long concrete research pier supported on
0.91 m (3 ft) diameter steel piles. The pier deck is 6.1 m (20 ft)
wide, 7.74 m (25.4 ft) above mean sea level (MSL), and extends from
behind the dunes to approximately the 7.6 m (25 ft) depth contour. In
addition, a main building contains offices, an instrument repair shop,
and a data acquisition room.

One of the responsibilities of the FRF research program is the
collection, analysis and dissemination of data on local oceanographic
and meteorological conditions. Bottom profiles along both sides of the
pier and periodic bathymetric surveys are also performed.

This summary is intended to provide basic data as soon as possible
after they are obtained. Most of the data are daily observations or the
results of preliminary data analysis. In many instances, continuous
analog records and more extensive analyses will be made available later
by the CERC Coastal Engineering Information and Analysis Center (CEIAC).

Table 1 is a list of instruments used, their status during the
month, and the data collection status. Figure 2 identifies the
location of the instruments. The water depth at the wave gages and
current meters vary and may best be determined from the information
contained in Figure 8. Other installation information is contained in

Table 1. All times unless otherwise specified are referenced to Eastern
Standard Time (EST).

Section II presents the meteorological data; Sections III through
VI, oceanographic data; Section VII, nearshore profiles and bathymetry;
and Section VIII, if included, documents special events that occurred at
the FRF during the month.

Questions and/or comments concerning the data may be directed to
Mr. H. Carl Miller at (919) 261-3511.
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I1. METEOROLOGICAL DATA

A variety of instruments have been installed at the FRF (Fig. 2) to
monitor the meteorological conditions. The data presented in Table 2
are collected and stored on magnetic tape using a Data General NOVA-4
computer. For each instrument identified in Table 1 as having analog
outputs, chart records are obtained, a log is maintained and the records
are stored for future reference.

The wind measurements are obtained from a Weather Measure Skyvane
located on the FRF laboratory building (Fig. 2), 19.1 m above mean sea
level (MSL).

The high and low temperatures are obtained from daily readings of
NWS maximum and minimum thermometers and represent the extreme
temperature values since the last reading.

The following may be useful for converting the data in Table 2 to
other frequently used units of measurement: s

1. Millimeters (mm) to inches (in) -
mm x .03937 = in

2. Millibars (mb) to inches of mercury (in Hg) -
mb x 0.02953 = in Hg

3. Degrees Celcius (C) to degrees Fahrenheit (F) -
(Cx 9/5) + 32 = F

4. Meters per second (m/s) to knots (kn) -
m/s x 1.943 = kn
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251
26.0
24.8
22.9
1.0
21.9
23.8
22,3
21,6
21.8
23.4
21.8
21.2
22.1
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1016.4
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1021.3
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1Ct14.86
1014.8
1015,4
10141
1013.5
1013.0
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1015.35
101541
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243
254
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24.9
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25,1
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25.0
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24.9
23.3
23.1
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24.7
3.4
26.2
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III. WAVE DATA

Wave data were collected from two Baylor staff gages (CERC gage
Nos. 625 and 645) and Waverider buoys (CERC gage Nos. 630 and 640, Table
1 and Figure 2). The data were collected, analyzed, and stored on
magnetic tape using a Data General NOVA-4 computer.

The NOVA-4 is programmed to sample the wave gages every 6 hours
near 0100, 0700, 1300, and 1900 EST at a sampling rate of four times per
second, collecting data in 20- minute records.

Wave height (Hmo) is an energy-based statistic equal to four times
the standard deviation of the sea surface elevations. The wave period
is identified from the computation of a variance (energy) spectrum using
a Fast Fourier Transform of 4096 data points (1024 sec). The period
(Tp) is that associated with the maximum energy density in the spectrum.
When this analysis is:complete, the data are written to magnetic tape
and entered into the CERC data base.

Table 3 presents the wave heights and periods for each wave record
obtajned during the month. The monthly means shown in Table 3 are an
average of the values computed for all data records collected. The
monthly standard deviations are standard deviations from the monthly
mean of :values for each record.

Figure 3 is a time history of the Hmo and Tp values for the
Waverider 6 km from shore (630) and the Baylor gage at pier station
19+00 (625).

Differences in wave periods between wave gages (Table 4 and Figure
3) may be due to wave breaking or reformation, or the presence of
multiple wave trains containing nearly equal energy.



TABLE 3: UAVE DATA PART 2

AUGUST 1985

GAGE 645 625 640 430

baylor at 7160 Boyler ot 19400 Nearshr Wvrdr Farshr Wvrdr

pAY  TINME Heo(e) Tisec) Heo(a) T(sec) Hmola) Tisec) Hao(m) T(sec)
17 1 .24 ?.73 .33 9.75 aa -39 ®.75
N 7 .24 8.83 .29 8.83 .33 .75 .39 9.75
13 .33 ¥.75 .38 8.83 .39 8.83 .37 Q.75

19 .48 B.83 .56  2.95 oe .70 4.53

18 1 42 4.53 8:L} $.02 .85 A.74
7 .53 8.83 .63 '4.78 .85 9.75 .77 8.03

13 .58 1.51 .74 5.31 .92 3.38 .77 9.31

19 .58 5.31 .71 3.95 P .79 8.83

19 1 .57 $.31 . .76 5.31 .94 T 4.32
7 .69 5.99 .71 '5.99 .79 6.40 1.07 5.99

13 .45 &6.87 .97 7.42 .60 9.75 .67 6.40

19 .51 7.42 .56 8.83 . .45 7.42

20 1 45 16.79 <55 8.0é .87 8.83
7 52 4,78 .64 7.42 .77 3.64 .73 7.42

13 .52 2.95 .61 2.86 .78 3.15 .68 3.51

. 19 .91 8.06 .72 4.53 ot .82 5.99
21 1 A9 B.0& .61 7.42 .78 8.0
7 .57 7.42 .71 7.42 .92 6.827 .88 &.8B7

13 .48 &.40 .40 3.95 .72 6.40 -&B &.87

v .43 4.76 14 4,32 ekl .48 7.42

© 22 1 k| 4.32 .48 4.53 .79 4.53
7 .79 5.02 1.04 4.32 1.09 4.3 1.19 5.02

13 .76 5.32 -68 & .40 .96 5.%¢ .78 5.02

N 19 .43 B8.04 .84 8.06 an .74 5£.827
23 1 .58 8.06 .79 7.42 .92 %.31
7 .43 7.42 .Bé 7.42 .92 8.83 .88 8.04

13 1] 3.9% . .75 8.3 .93 6.83 .85 8.0

‘ 19 . Y] 6.87 . .70 8.06
24 1 Ty 8.83 .48 8.08 .77 7.42
7 AP 8.83 .45 8.83 .72 9.75 .78 8.83

13 .53 8.83 <49 B.06 .48 8.83 .71 8.83

. 19 .45 9.75 .54 9.75 . .71 8.06
25 1 . A4 8.83 .44 B.83 .79 16.79
: 7 .47 16.79 .50 16.79 b6 16.7%9 .68 8.8
13 .79 16.79 .54 16.7% .BO 8.04

19 . .B4A 16.79 . .85 146.79

24 1 .77 16.79 .76 16.79
7. .77 16.79 .71 16.79 .78 14.79

13 .06 16.79. N34 14.22 .72 14.22 .72 346.79

19 .&0 14,22 1) 14.22 e .82 16.79

27 1 .49 16.79 .97 14.22 .6é 14.22
7 .AD 14,22 .50 14.22 .58 14,22 -1.} 146.79

13 -44 14,22 T 14.22 .99 14.22 .60 14.22

19 .50 14.22 .42 14.22 . .57 1422

- 1 .49 14,22 .64 14.22 .98 14.22
7 .34 14.22 Y 14.22 .58 14.22 .98 14.22
13 -39 14.22 47 14.22 .49 14.22 .51 14.22

19 .37 14022 LAA 14,22 . .51 12.34

29 1 .33 14.22 .49 12.34 .55 14,22
7 .39 14.22 A5 12.34 .65 14.22 .56 14.22

13 .42 14,22 .97 14.22 .73 12.34 .61 8.83

17 .58 8.83 .98 B.83 L3 .48 10.89

30 1 FEL 9.7% .95 .75 Y] 9.75
7 .43 9.75 .45 .75 .92 B8.83 .59 8.83

13 .40 $.75 -A7 9.75 .59 8.63 &b 8.83

19 A6 8.83 49 ®.75 oo .82 9.75

31 1 .24 10.8% .34 8.83 4 8.04
7 .30 6.87 .36 9.75 .39 8.83 .47 9.75

13 .52 3.79 .38 12.34 77 3.95 W77 3.79

19 .67 5.02 .36 S.02 .80 4.53 .85 4.74

.5 . . . .9 B.77 .Bé 8.57

350 # 83 33 364 3 3o .35 311

e=Flectronic problem.
*e={nknown signal interference.
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IV. CURRENT DATA

Current data (Table 4) are collected from two Marsh-McBirney
electromagnetic biaxial current meters (Table 1 and Figure 2) and by
visually observing the movement of dye on the water surface in the surf
and at the seaward end of the pier, as well as 500 m updrift of the pier
12 m offshore.

Qince the shoreline orientation is approximately N20W, alongshore
currents flow either toward 340 (i.e. northward) or toward 160 (i.e.

southward). Similarly, cross—-shore currents are either onshore
(westward) or offshore (eastward).

All current speeds are given in centimeters per second.

14



FIER_ME

TABLE 4:

CURRENT D
(SFEEDS 1IN CHM/SEC)
August 1985

ATA

!  CURRENT METER

H
t DYE AT ¢ CURRENT METER '
1 19400 t AT 144200433m) ¢ DYE AT MID-SURF ZONE! DYE AT SOUTH TRIMOL
1 (579 I1.0.8639 H ( SURFACE") H 12M QFFSHORE (DEFTH -4.8m MSL)
{CSURF ACE Y (DEFTH -4.2m MSL)} NIST. FROM H (SURFACE) | I.D.867%
pAY: ______ TIME_______ISFEED:IDIRISFEED __ 1 ____ 'lF_\'lEB§ELIﬂ§(_"_1_)i§E’_E§[_'inBiLQEﬁI!QUlSEEEEiDlB‘;SEEED___i_L‘lE____-
1 0100-Alongshove f [ 3 1 ' = N '
Cross—-shore | | 0 H H ' 0 '
Regultont___ ! __ L __ 3 ____ BAO e e e R S 3a0____i_
1 0700-Alongshore ! 2 N | 3 N : 3% N ¢ 60 N ! 0 i
Cross-shore | B Off ! 0 D ¥ 13 off' south ' i ON '
Resyltont_ ___ i _B 57 1 3 340 _ 38 388 oeebo AT 230 L
1 1300-Alongshore 1 ! 1 S H H ' 10 S 4
Cross-shore ! H 0 H H ! ] 4
E.E.E\_ll&Q"J?:-__..l____--___l_-__l__,_-LQQ____L____________-_____-....-i_____.__-________,_i___LQ _____ 160 ___i_
1 1900-Alongshore ' i 3 s H H ! 20 S !
Cross—-shore ! H 3 ON H H ' 4 ON H
_________ Re éEl&QD&----i____._-__-l____ﬂ..__....291_-__i_..__..______.-_.__.____.__,J_-_. ——— D3 WD I 2 S
2 0100-Alangshore ' H 4 S H H ' 25 S '
Cross-shore | H 3 ON i | H 10 ON
Eéul&sﬂ&----i-________l____§--___12‘_\__-_i_________,-__________i_____-__._-________i___'z-___-_lﬂl_--_L_
2 0700-Alongshore i 38 s 4 5 -] H 76 s 6 s ! 27 S H
Cross-shore | 19 on ! S ON V237 38 on ' North ' 12 ON
Resyltant ___31_43 186 % __ 7 ____ 206 __i___ - BS _ 87 e io..30 ____ 1ea____1_
2 1300-Alongshore e ! 6 S H H ' 27 S H
Crass-shore | H 1 ON ' H i 13 ON H
Re witant____t_________t___ 7_____171 L _— e e Lo 30 ___.1B6_ ___ i
2 1900-Alongshore H ' S S H ! i 25 S i
Cross-shore | H & ON H ' i 12 ON i
eee__.-Resultont : H _8 3 V- I RSN R — oM @B __ 183 __ i
0100-alongshore ! ' 4 S ! ! ! 25 S \
Craoss—-shore ! i 4 ON H ' 4 13 ON '
Resultont ___! i &___..208____i_ ——— b L 2B 187 :
3 0700-Alongshore y 36 0§ 4 s ' 55 s ! 63 s 1 20 S
Cross-shore ¢+ 0 0 3 ON i 201 41 On ' North ! s ON !
Resultant____i_36 160 ¢! 9 202 . & ___ .o ___C 69 __ 197 e fem28 . 1Ba____i_
3 1300-Alongshore | H S '8 ! ' H 22 S !
Cross-shore | H S ON ' H ' 12 ON
Resyltant____1___ : 8 204 I S i__.85 ____ 187 ___ i
3 1900-Alongshore H H 1 S H H H 14 S i
.Crogss-shore | H 2 ON ' 5 H g ON H
. Resultont L. i 3 224 ____ I SNSRI I T ¥ T, 193 .
4 0100-Rlongshore % 4 1 [ ' 4 | 18 S '
Cross—-shore & | 2 ON ! H i 10 ON H
Resultant I H 2 219 e [N RG-S CU 3L S
4 ° 0700~-Alongshore 123 5 b [ ' 61 s | 15 s ! 11 S H
.Cross-share § 7 ©On ! 1 ON ! 150 0 ' North i S ON :
Resultant 1.24 143 i 230 bt 61 __160% _ ______._. 3 12 _.182__ i
4 1300-Alongshore H H 2 S i H i 17 S !
_ Cross-shore | H 2 DN H H H 6 ON !
Resultant : - i b E— 292____3___.,_._.._________._____i______.____________,i___LB _____ i80____i_
4 1900-Alongshore H H 1 N B H H 12 S :
Cross-shore | i 2 aN H H <] 23]
e m———i] Resultant H H 2 274____i - [ Y NV <. JR 194 i
S 0100-Alangshore i H 2 N | H ! 11 s H
Cross-shore | \ 1 ON H ! i L] ON H
Resultont _ -t _______ ‘. 2 ____ 312 o = i___12.____180__ i
S _©0700-Alongshore 70 o ! S N i 23 N 35 N ! 3 N 3
Cross~-shore | 0O q ! 1 DN \ 140 0 0 ' South ' 3 oF g
Resultont __ 0 __0 i __ S_____ 328 23 30 b A 3 ___ i
S 1300-Alongshore H H 2 N i H H 11 ] H
Cross—-shore | H 1 ON H i | 3 ON !
Resultant oo i 2 e 308 e e ooboo12 77 il
S 1900-Alongshore ! : 4 N ' - : TTTTTYTTTToTTTT )
Cross-shore | H 1 ON H ' \ 1 (a] 4 '
________ Resultoot____4________ 4 A____ 332 i il e : 1 250 ____i
6 0100-Alongshore ! [ 2 N ) T TTTTTTTYTTTToT T T T
Cross—-share ! H 1 ON H ' } 1 or .
Resultont __ ¢ & 2 __ __ 309 e H 1 Z0 :
4 0700-Alongshore ¢ 11 N i 4 N : a4 N ! TS TNy s N
Cross~-shore | 3 On 1 on H 140 0 0 ' south H 2 or }
Resultant __ 3 31 3235 ___A_____ 333 44340} ——— : é 2 :
é 1300-Alongshore : : 5 N ) T yoTTTTTTTTTTTTTTTTT YT T T T T T
Cross-share ! ! bt oF ' : : 1 oF :
Resultant_ H I S_____3 S0_ ' i H 1 70 :
6 1900-Alongshore 1 ' a N "’?'“““"‘——-'-—*~——--?——-—~~———-—---—-——T——-—3 —————— i
Cross-shore | H 1 oF H i i 2 o L
e Resultont __ | o . T 347 o b 3192 i
KEY = é&LL SFEEDS IN CM/SEC

N =NORTHWARD,

S =S0UTHWARD
DOHN=0NSHORE
OF=0F FSHORE

SHORE FARALLEL
» SHORE FARALLEL
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TABLE 4: CURRENT DATA
(SFEEDS IN CM/SEC)

P1EK_HEASUREHENIS BEACH_MEASUREMENTS

CURRENT METER

: t t ! CUKRENT METER
D 0p AT 14120(433n) 1 IYE AT MID-SURF ZONE! oYE '
: :

o
<
m
>
-

AT SOUTH TRIFDD
(579m) | 1.D.863%9 ( SURFACE) 12M OFFSHORE {¢CDEFTH —-4.Bn M5L)
I(SURFACE)‘.(UEF‘TH —4.2m MSL)! 118T. FROM i { SURFACE) ! 1.0.%679
DAY IL'JE_--_-__i§EE§§‘.i!!l&l§EE§E-__.i _____ !.’IBlEﬂ&E\:lﬂgtﬂli‘éEEEElElBiLQQ&IlQBlSEEEElDIB.‘.S.EEEL‘-__i_ElB____-
7 0100-Alongshare ! Tl N : : i 1 N :
Cvross-share H 1 oN H ' 0 H
Resultant N R § P ;51_42___;;__,..__-_____”_______1_-________,_______1_,-_1 _____ 340 ____i_
7 070Q-Alangshore 1 28 N 17 N [ 25 N 31 N 2 N :
Cross—shotre ! 0 0 0 b 140 o 0 ! south X 1 OF !
EEEQ!.LED&----LZI-_JAD_';__,.1.2 _____ 340__ Y 25-__3.40.3.___;____-__-....___;.l____E _____ 82 i
7 1300-Alongshore ' ' i8 N H ' ' 1 S :
cross-shore 1 ' 0 H H H 0 H
BEE'A}.LQDL___-i-______.._i__..lE _____ §‘39-__-i____.__________._____-_l_____..__.._____.._.___i-..__l _____ 160 i
7 1900-Alongshore 1 H 18 N H ' ' 10 N '
Cross~-shore ! 1 DR ) ' \ 3 or t
________ Egul*_-ga&____';-_______,.'-.___;.E____"§§§____L-__________ I _Ji__1o 388 L
8 0100-aAlongshare i H 19 H ' H H 7 N !
Cross-shore i i 1 ON B H H 2 OF H
Resultent ___ i ________1 .19 ____ 337 H [ [N SRy SRS o____i_
g 0700-Alongshore ' 30 N H 20 N ' 28 N 28 N | b N i
Cross-shore & 5 Off ! 1 ON Y149 7 0ff ¢ South H 2 OF '
Regultont ___i_31 349 i 20 338 : ....__..2.?.____3_55.1_._______..______-__‘l,..__é _____ 386 _i_
g8 1300-Alongshore H | 11 N { H il 3 N '
Cross-shore | ) 1 ON H | H .1 or H
Resultapt ___4________ i 11 339 i - [T VAN S PSS 348____i.
8 1900-Alongshore H H 9 N H H H 3 N H
’ Cross-shore ! H 1 L ' ' \ 2 or '
- Resultent i i 9__._.336 i - — S — PRI S, NS 19__ i
¢ 0100-Alongshore H H 19 S H H o w2 N |
‘cross-shore ! H 1 DN H H -4 3 oF H
Resultapt___ i _____ R ¥ _162 e e SR R -8 ___i-
9 ©0700-Alongshore v 3 N 18 S H 41 N 23 ] 2 N !
Cross-share & 5 On 1. oN P 140 0 0 ! south : 1 OF '
Eesultont \__5__280} : ! 3 2ok
-9 1300-Alongshore ' ! '
Cross-shore ! |
g ‘Regultant ___} i
9 1900-Alongshore s ; - 8
Cross-shore H 1 ON . ' 4
_________ Be&ul&nn&---,i-________i-__LQ_“___Léﬂ__-_i__-,-___--_____-____,i_-___-__-_____-___i-_-_é-_--__kz_-_--
i0° 0100-Alongshore | ' 16 S H | B 3 N \
Cross—shore | H 1 ON ' H 1 - A oF '
Regultant H b A8 162__ % - ——b — i ] e R W
10 0700-Alongshare i 4 Y 5 ! 5 N ! T 37 8 |} 3" s !
. . Cross-shore . ¢ 3 On } . 2 ON Vo182 2 on ! North i 1 DN !
' E?_E‘:'.llQL"&____l-_.5___13_7_i___Lé _____ 166 e . i - H 4 82 H
10 1300-Alangshore i 115 5 ! e S - 182 msi-
-7 Cross—-shore | | 1 ON B ) i (o] H
gesultant e H 15 1464 L —— [ S i k] 140 L
10 1900-Alongshore ! 119 S : ! R 2N
) Cross~-shore | H 7 ON H H H 8 OoN B
_____ L _Resultant_ ___i____ .20 180 . \ . .
i1 0100-Alongshore B f 19 S v - SommmmyTTT TR """'"'{_"i%""’lgﬂ"“'T'
: Cross-shore | B 1 ON H H H & aN I!
Resultant . __f________ A 19 ___ 163 ___§ i ; 15 181 :
.11 0700-Alongshore T 34 5§ b 18 s TNTTTTTTTTTTTTTR T Y S e VA 9"“"“"."
Cross-shore | Q0 O H 3 ON H 149 i) 0 ! South 4 N '! 4 ON ;
Resultant____ ! 134 160 _ 17 ____ 178____i S55___ 380! R ¥4 178 i
11 1300-Alongshore | Y] B m e oo o o R ¢ I &y
Cross-shore 1 T oN : 10 N
Resultant___ & _______ i 18 _ 143 i : Lo__12 202 i
11 1%00-Alongshore [ o3 s ""T“"““"‘“"‘—“'"‘-?--———'-———-—-—-—-——-fo--12 ----- §=———-{-
Cross—-shore | ! 1 ON H H ". B ON !
_________ Resultant__ i ________L__ 23 _ 164 ___} : P18 190 ____:
172 0100-Alongshore [ a0 T g TTTYyTTTTTTTTTTTTTT i mm———te S0 g"‘“‘f—
Cross—shore | H 1 an \ ‘: : 3 ON :
Resuliant. . i ______ i .20 ____ 163 . = A 218
12 0700-Alongshore T T g TTTTYTTTTTTTTTTTTT 3 i‘"“N"T"'“‘—""‘"-—-—-}-——-; ------------ -
o ongshore : ' ' 86 N 5 S :
Cross-shore ! 6 On ! é ON to141 21  On ‘' South ' 3 ON :
Resultant_ ___1_11 1911 22 177 ; 65321 : S 191 :
12 1300-Alorgshore ! T gyt T e Sy - S
Cross-shore ! ! 1 ON : ' | o s i
Resultant ___:___ : 20 163 : : : :
12  1900-Alongshore : ST T TR T g 77 momme oo n -———-———————;————f——_-g-____lég____;_
Cross-shore | H 2 ON 4 ; | t) N I“
_____ Resu H : 2 . ) ' '
__Resullent___ i ___ % 20 167 ___ i __ i H 1 340 :

KEY = ALL SFEEDS IN CM/SEC
N =NORTHWARD, SHORE FARALLEL

S =SOUTHWARD, SHORE FARA
DN=DNSHORE FARALLEL

0F =0F FSHORE
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THELE A CURRENT DATA
{SPEENS 1® CM/SEC)

t (500 UFDRIFT) H

{ DYE AT 3 CURRENT HETER \ {  CURRENT METEK
7 19400 1 AT 14420C433m) & OYE AT MITL-LURF ZOHC: DyYe ¢ AT SOUTH TRIFOD
P (57%9md 1.D.84639 H { SURFACE } H 12K OFFSHORE (DEPTH -4.8m MSL ¥
{{ SURFACE ' (BEFTH —~4.2m MSLY DIST. FROH H { SURFACE) H 1.0.%479
TiMe_______iBPEEDIDIRISPEED _ i ____ DIR:FASELINECH)ISVEED:DIRILOCATION: SPEEDIDIRISEEED ! PIR..___
13 0100-Alongshore H H i9 S i i H 4 N \
Cross—-shore 1 H 1 ON ! H H 1 OF H
Eesyltant LI : 12 164 i ,-W_-_____,-d-___-_,_.'v._,___,_._____.______i____ﬂ _____ 3561
13 0700-Alongshore i1 9 N i 19 S H 122 R ¢ 55 N 3 S !
Cioss-shore + 0 0 ¢ 1 ON V140 43 On * South ' 3 O
pesultant ___!__9 340 i __19 1648 5 126320 e A 202 ____i.
13 1300-Alongshore H ' 5 S } H H 4 N H
tross-shore |} H 1 ON H H H 1 OF
fesultant ____3_________i___ S 167 S - N e H 4 _354 H
17 1900-Alongshore H ' 2 S H H H & N H
Crass-shore | H 1 OF ' H H 3 or
__________ Bséulﬁeu&____i_~u____-_i-___§*_,__1§§--__i0,m_____-”w__-____-__i_"____“__“________i____z_______é_,_,1,
14 0100-Alongshore H H 2 1) H H i 7 N |
Cross-shore i H 1 ON H \ H 4 or B
Resultont __ 1. __ : 2___..A77 i T VU PSS SRNPRp 8____i_
14 0700~Alongshore 7 N 1 S H 51 N 2 N i 4 N
Cross-shore 2 Off | 0 H 130 65 Off' South H 4 or H
Kesultant ___i__§ _3/7 i _ 1 ___ 160 : B AR e B2 2 i
14 1300-Alongshore H H 7 N H ' H 7 N |
Cross—-shore ! H 1 ar H B H 7 oF |
Resultent ___i__ i 2 352 i - [ TSRS PN L. S 24___ 1.
14 1900-Alongshore H H B N i H H 8 N \
Cross—-shore ! H 2 OF § H 5 4 oF H
________ BEéElEQQ!-_~_i_________i-__-?--_-_§§9__,_l___n,m“_“"___-‘,_—___i_,_____,_____,-___l____ﬁ_______§____i_
15 0100-Alongshove i H 9 N } ' i b N |
Cross-shore | H 2 (s} H H H 3 OF
Resultant ___i_ o_i__10 330 b S FEE U SRS - SR AN .
15 0700-Alongshare P10 N g N : 3 w o 33 N ¢ 1 M }
Cross-shore | 3 Off ! i OH Y130 2  Off' ‘South ; 0 :
Resultont____i_ 23 _3573 % . b 3£ T S 3833 oo b L 340____i_
15 1300-Alongshore H i 10 N : ' H 5 N '
Cross~shore | H 0 H H H S or H
Resultant L i 10 340 : [ F O S T YUY SUp 27 i
15 1900-Alengshore ' 3 3 | s E
Cross-shore B : H H !
o Resullont - i - [ R MRS S |
16  0100-Alongshore ! b ' : ; :
Cross~shore | H : H H H
Resultant __ % J— SV DUV USSP SR I _— i
16 0700-Alangshore H 8 s i 10 N H 12 ) A 2 N i 3 N
Cross-shore + B Off ! 0 Y126 7  Off: South : 2 or :
Resultant ___3_ 10 25 i 10 __ 320 1 - AL ——— SR . R DU
146 1300-Alongshore H H 7 N H H i & N H
trozs-shore | H [ H ' H 2 OF H
Resultont _ i i 7. 340 % —— SRR P [ Y S 2____i
16 1900-Alongshore H H 11 N H H H Q Y H
Cross—shore ! H S oF H H : 10 oF H
e _-Besultont il I b S SR [ P - S DA ¥ 27 i
17 01C0-Alengshore : H i H 3 N H
Cross-shore i H H 4 2 F '
Resultont___ i 3

17 0700-Alongshore
Cress-shore

17 1300-Alongshore i
Cioss-shore

17 190G-Alongshore &
Croess-shore

18 0i00-Alongshore
Crossz-share

18 0706-Alongshore
Cross-share

18 1300-Alongshore & 4
Cross-shore

184 1900-Alongshore
Cross—-shoire |

KFY = ALL S#EELE IN CM/SEC
N =ROKTHWARL, SHORE FARALLEL
§ =50UTHWARD, SHORE FARALLEL
O=0NSHORE
OF =DF FSHORE

o]
~d



TARLE 4: CURRENT DATA
(SPEEDS IN CM/SEC?

PIER_MEASUREMENTS {FEACH_HEASUREMENTS!

i (500 UFDRIFT) '

‘: H RENT METER | H i CURRENT HETER
H IH?EO%T ' A$UF;4E+20(:33E.) ¢ DYE AT HMID-SURF ZONEC! DYE 1 AT SDUTH TRIFOD
P (S7%m) 1.D.46379 H ( SURFACE ) H 12M OFFSHORE 1¢(DEFTH -4.Bm MSL)
1( SURFACE !¢ DEFTH -4.2m MSL)S DIST. FROM ' ( SURFACE) H I1.D.%679
) — TIME_______iSPEERIDIRISPEED __1_____ ElEiEﬁi'El:l'!E‘_L‘_)ﬁEEEEll_T'lBiLQQ&IlQﬁi‘éEEEQlDlBiEEEEQ__-i_L'IB _____
19 0100-Alongshore ! ' 10 N 1 H | 1 N :
Cross~shore | ! ! B 1 H
Resultaont ___1________ 10 I_S&Q-..__i____-______________-_‘;_______..._-___-_.-.._l____l _____ 340___ i
19 0700-Alongshore 5 N 11 N b 38 N 19 N ! 4 N !
Cross-shore ' 10 Off ! 1 OF o118 15 Off ! South i 3 or i
Resultont ___ 1 11 43 ¢ __11_ 343____§ 412 4 oo _ b5 ___.AB___ i
19 1300-Alongshore i ' a N H ! H 1 ] '
Cross—shore | i (V] ' ' H 1 OF H
Resultomt ___0__ ______ 1.8 340 __ 3 - [, .2 121 __ i
19 1900-Alongshore H ! 11 N ' H H 2 N \
Cross-shore ! ' 1 ON H \ 1 3 OF H
_________ Fsggl‘senk_--_i-________l___ll__..__léé____i__________________,__i_____,_____-__._-__1____1______§§____i-
20 0100-Alongshore H 4 11 N H H ' 1 N \
Cross-shove | ' 1 ON ' ' H 0 H
Resultont __ ¢ ___ ____ 1 11 ____ 33A__ b I V. 340____1_
20 0700-Alongshore vt 5 N H 10 N H 30 N 16 N 3 N !
Cross-shore 1 0 O ' 1 ON v 125 0 0 ! South ) 2 or !
Resultont ___1__5 _340 % __10 334 H - 30___340%_ __ - i a______1 2____i_
20 1300-Alongshare H H 8 N H ! ! 1 s H
Cross-shore ! H 3 ON ' } ! 4] H
‘ Resultent____t__ . .t __ B ____ 322 : ——— b 3160
20 1900-Alongshore H H 11 N H ' H 2 N H
Cross-shore ! i 2 DN H H ' 1 aF H
e __Eesultent__ i i 11 330 L b2 i
21 0100-Alongshore H i 10 N H { H 2 S H
Cross-shore ' 4 N H H H 1 ON H
Resultant i SNSRI D ¥ S §21____1_____ﬁ-______________i___,_..______.______-i-_-_g _____ 197 ____i_
21 0700-Alongshore y 22 8 { 11 N H 44 N 9 N [+] {
Cross-shore | 0 0 H 2 ON H 128 13 E ! South ' o i
Resultant____i_22 160 i _ 11 328 S __A5 __ 387 . — t 1 0 i
21 1300-Alongshore H H 3 S H H H b S !
Cross-shore | ' 2 ON H \ 4 0 !
Resultopk___ i i 4 192____} [ J SRS T - SNy -1 JUS S
21 1900-Alongshore H H 10 N H ' i 4 ] H
Cross—-shore | H 3 (1] ' H \ 2 ON H
_________ Resultont ___3i___ i .11 323__ .1 [ o5 190 ;
22 0100-Alongshore H H 10 N | H ! 4 < !
Cross—shore | i S ON H \ H 2 OR H
Resultant_ ___:_______ P11 _315 o S | i 4 191 __ i
22 0700-Alongshore t 23 S H 10 N H 76 1! 40 [ 4 S i
Cross-shore | 5 On 3 4 ON 4 126 0 0 ! North ' 2 OH H
Resultamt____ 31 23 172 i _ 11 ____ 318 __ 3 R - S 1Y § S —— : 4 183 :
22 1300-Alongshore ' H 8 N ! H i 3 S i
Cross—shore | i 4 DN H H ' 2 ON H
Resultont____i______ 1. 9 ___ 31& i e RN — LA 182 ____ i
22 1900-Alongshore ' | 10 N | H } 1 S H
Cross-shore | i 3 ON H B H 1 ON H
o ___Resyltant___: i __10 326 : S S LI, 198 !
23 0100-Alongshore ' H 10 N H ' i 3 H
Cross-shore | H 4 ON : 5 ' 2 ON H
Resultopt____i_________i 10 ____ 318____i_ —— [ - . i 3____1%5_ ___i_
23 0700-Alongshare i 21 8 H 10 N H 1 s ! 130 s i S \
Cross-shore + 0 0 | 3 ON H 136 18 E | DNorth 3 0 !
Kesultant ___!_29 160 i __10 320 b 21 028 _______ H 1 140 H
23 1300-Alongshore ! ! 9 N : : - ! 3 g ]
Cross-shore | H 4 ON i H ' 1 ON H
Resultomt____i_______ i 10 36 o H _ ! 3 179 ;
23 1900-Alongshore ! : 9 N : - : - U s i
Cross—-shore ! H 1 ON H | ' o |
________ EEEEL!-QD!____l..__.._____i____?_,_-__:_S-}é____i________________________!______________ - H 2 160_ !
24 0100-Alongshare ¢ : 9 N : : T - !
Cross—shore | H 2 DR | \ H ¢ H
Resultont L LN 327 e H : 1 140 i
24 0700-Alongshore v 17 8 ! 9 N T 5o w3 T TTTTTT g 3_"_5_?""""5'"“"“""'?'
t:rusls{sn{:re F2 oW 4 ON v 152 3 W ! south : 1 or :
Resultant____ 3 18 166} __10_____ 34 b : : :
24 1300-Alongshore : ! 8 N Tt 'Zl'__j}'l'-_"'__’““""’”"‘T.“"% """" ZQ_____?__
Cross—-shore | H 1 ON ' ' ' 2 or H
8 H : ! 2 79 :
24 1900-Alangshore ' ' % N H H H 3 N v
Cross-shore ! ! 2 ON H ' B 2 ar 5
_________ Eé!l&ﬁﬂ&-___i-_-_“___i____‘Z______Q':"Z____L_________.______________l________-_________i____ﬂ___-__lﬁ-_-__:_

KEY = aLL SFPEEDS IN CM/SEC
N =NDRTHWARLD, SHORE FARALLEL
S =S5DUTHWARD, SHORE PARALLEL
ON=DNSHORE
OF =DF FSHDRE
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i
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v
'

E1E

THELE 45

CURRENT D
{SFEEDS IN CW/SEC)

ATA

' '
DYE AT ! CURRENT HETER i H s CURRENT METIX
19400 T AT 14420(433m) OYE AT MID--SURF Z0NE" nye 1 AT SOUTH TRIFGD
V(579 8 1.0.4639 H ( SURFACE) H 124 OFFSHORE I(DEFTH —4.8Bm MEL)D
1{ SURFACE ) ( DEFTH ~4 . 2m MSL Y nI6T. FROM H ( SURFACE) H 1.D.8679
__________ IlﬂE-_,____iﬁﬁﬁﬁﬂiﬁlﬁiﬁﬁgﬁb___L_w___2LEiEﬁﬁELlﬁELﬁli§E§§2iD!EiEQEﬁILQEl§EEEDiDlBi§EEEE-_,l_DlB-u--_
25  0100-Alongshore \ H 8 N H H ' 4 N '
Cross~shore | \ 2 (] H H H 2 OF !
Resultant ___i_________t.. .9 329 e ,___,“_____i_“____"___,_______1___-§ ______ S G i
25 0700-Alongshore $ 21 N & N t 87 2 ¢ 72 N A N
Cross-shove ¢ 53 E } 2 ON ! 137 1] o0 ' south H 3 oF i
Resultant____i_ .22 3541 . b ____ 324 S El___%@i--____-___________i____é ______ 1z i
25 1300-Alongshore H H 1 S H H i 200 N
Cross-shore | H 1 ON ! H ! 4 or
Resultent____i___ . .. 1. ;2§~_-_i*_--nu~_-__-__,_«,_,_i___n,_-vw___a_,__-i__zgg _____ 341 .
25 1900-Alongshorve H H 1 B ! 5 H ;
Cross-shore ! B 1 ON H H | !
_________BEEQLEQDS____Ln»-__"_v,i____l _____ 209 e - [ - e i
26 0100-Alongshore \ H 1 s H H H H
Cross-shore | ' 0 H H H !
Resultant____i__. .t 1. 160 e : [ FE i
26 0700-Alongshore H 3 0 8 1 S H 61 N 36 N i i
Cross-shore ! 25 E | 1 an H 130 6 E ! South ' :
Resultent _ 3 ___. i 2 . 216 i 61 ,3%&______________,-__i_______*_u-_.____l-
24 1300-Alongshore H H 1 s 3 B H H
Cross~shore | H v} H H H H
82291!292____l__,______l__,_l _____ 180 e : - R, g
26 1900-Alongshaore y \ 1 S V H \ 11 N |
Cross—shore | H 1 oF H | H 5 oF H
1 106 4 :*_““______________1___12 _______ 6____i.
1 7 N H
[ 3 :
1 8 i
27 0700-Alongshore H 3 N ! 1 s N 2 \
Cross-shore € B 1 ON H 130 30 E ! South H 0 H
Regultomt __ & 7 45 i __ 1199 G g2 __ 2.1 (Y W 340___ L.
27 1300-Alongshore H H 1 S 4 H i 11 N H
Cross-shore | H (¢} ' i H 4 or !
Resultoni_ ___} R 1é9,-_mi__”-____,_«—,_-____,_i _______ - 2 12_ s S
27 1900-Alongshore H H 1 s H ' i ] N
Cross—shore | H 1 oF ' B H 3 of !
_________ B:&ul&&nt___,i____,-___l____L__W-_Llé_-w"i___-_,"_______g_,____i,_,ﬂ_“__*,_____-_-l,___Q__m__,_&___ul
28 0100-Alongshore b f 1 S i : ! 6 N :
Crass—shore i H 1 ON H ! H 2 aF \
wesultant i ___ R ¢ 190 i P VU U - S 2 i
2@ 0700-Alongshore 0 0 1 s : 55 K 13 W 0 b
Crvoss~shore | 0 [ 2 D | 140 G 0 ¢ South H i ON H
Resultent____ i 0 D i 2. 225 . . 5 ~,_3Ani______u___-_-____-i____l _____ 250 ___i.
29 1300-Alongshore H ' 1 5 H ) H S N '
Cross~share | H 0 H H H 4 oF H
Resultant ___1___ .. .. G 1. . &éQ__,_i“__-__g_____*______,_i___h-__ﬂ_______-__i___-é____,-LZ-u__i.
28 1900-Alongshore ' H 1 S H H H & 8
Cross—-shore | H 3 OR B ) H 5 a1}
__«_____"EEEELLED!__,_im-_____“_i_,-,l ______ 2§Z____i_____m_________,_-_-_i_,--___,-_____--_mi___-ﬁ ______ 201____L.
29 0100-Alongshare H H 1 S H : i 3 S '
Crosgs—shore | \ 3 oM H ) H 1 OF H
Resultonb. ___t . i .. T X1 N A B 146 ____i
29 O0700-Alongshore t 38 S8 i 1 S H 48 ) S 3 N é S
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SUPPLEMENTAL OBSERVATIONS
August 1985

. AVE APPHUACH ANGLE WATER CHARACTERISTICY
; AT PIER ERND RADAR WAVE AT PIER END
. i (° from True N) ANGLE WIDTH OF DENSITY [SECCI |
ey rnElEIARY L SECONDARY {(° from True N)|SURF ZONE(M) TEMP(°C) | (g/cc) WIS/
i qlomsei 10y 43 20,3 l1.0200 | 2.4 =
Cofosst oso | 60 271 23.7  |1.0222 | 1.6
Sloess| 50 60 208 231 1.0217 | 0.9
A . 80 114 23.0  }1.0207 | 1.2
Jlomsl e 1 65 80 | 82 23.4 l1.0205 |06
T 0735 | 80 68 24.1  l1.0205 |1.5
Sfosoy 8o | 60 80 67 24.0 |1.0216 | 1.6
gloso] 80 | | 61 23.7 ]1.0223 | 1.8
9 m}gﬁ:ﬂ:gag I ) 80 61 3.7 |1.0225 [3.0
10 lo700 | 50 80 90 67 5.3 |1.0222 2.7
11 Josoo | 105 95 85 255 l1.0108 1.2
12 |0815 | 90 80 67 5.8 11,0205 |1.8
13 |0015 | 90 ) 80 61 26.5  (1.0202 |1i.8
o lo7i0 | 90 1 80 18 25.5 10214 | 1.2
< Jo725 B 80 31 245 |1.0222 l2.1
70 15 23.0 |1.0230 | 1.5
I 21 25.0 (1.0224 [4.6
| o ous 9 25.8  ]1.0208 ] 4.7
1 us |8 29 25.0 |1.0221 |3.3
- 70 42 26.0 |1.0220 ]5.2
- a0 | w0 40 257 |1.0209 [3.7
- 60 46 26.0 |1.0201 | 4.2
R 40 55 |1.0204 |37
o 58 5.2 |1.0200 | ¢.0
| 15 25.4  |1.0206 | 3.0
4 60 42 3.5 |1.0253 | 1.7
t 3 | __ 8D m | a6 lioom | 5
! .
N 9 42 25.6  11.0216 | 4.¢
bofosiag 90 70 26 26.5  |1.0192 | 4.¢
gi} L e e 60 14 25.1  l1.0218 | 5.1
h1. LI5S .L_ 27 3.9 |1.0240 | 2.1
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VI. WATER LEVELS

The National Ocean Services (NOS) has established a primary tide
station (No. 865— 1370) at the seaward end of the FRF pier. A Leupold-
Stevens digital recording float-type tide gage is used to collect data
every 6 minutes throughout the month.

Figure 4 shows the range of each cycle while Figure 5 shows the
variation in mean water levels computed over a tidal cycle period (12.42
hours), and contains a list of selected mean and extreme values. This
presentation is useful in identifying effects on both meteorological and
astronomical forces on the open coast water levels.

Table 6 contains the time of the center of each sampling interval
and the range, high, low, and mean water levels during each tidal cycle.
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MID-CYCLE LOW HIGH MTAN RANGE

DAY TIME
TABLE 6
1 612 - b? «57 .05 1.04 WATER LEVELS (METERS MSL)
1 1837 -.35 1.06 A 1.42 Tidal Characteristics
2 702 -.14 .94 «b?2 1.07 August 1985
2 1928 ~.20 .97 -39 1.17
3 753 -.20 .80 .29 1.00
3 2018 -.22 .83 «31 1.05
4 B43 ~a23 .73 22 .96
4 2108 -.29 - 74 «23 1.02
5 934 ~.37 «60 «14 -97
5 2159 -.32 .58 .13 «91
6 1024 -.35 «55 -T14 «91
6 2249 -.33 48 .09 <82
7 1114 ~-.34 <54 13 .83
7 2340 -a35 «32 .00 .67
8 1205 -.37 <49 .10 .86
9 30 -e25 «33 e U4 «58
9 1255 ~a23 «54 .20 81
10 120 -.13 43 .16 56
10 1346 -.11 - 77 «35 - 838
1 211 -.C2 «54 <24 «56
11 1436 -.01 .78 «40 «79
12 301 -.14 4?7 «16 .61
12 1526 -.18 - 74 «31 «91
13 352 -.28 50 .12 .78
13 1617 -.31 -€5 .19 98
14 442 -a b1 «X8 -.03 - 79
14 1707 - bd « b4 .11 1.08
15 532 -.51 .38 -.07 .39
15 17538 -.53 6% -.09 1.19
16 623 -.60 <41 - 11 1.C0O
16 1848 -.59 «75 .03 1.34
17 713 -.53 .69 <11 1.23
17 1938 -.38 .91 .28 1.29
18 B04 -.33 «23 23 1.21
18 2029 -.38 - 87 .26 125
19 8§54 .41 .87 «23 1.22
17 2119 -.33 ) .23 1.22
27 944 -.34 .92 =31 1.26
20 2210 -.32 «75 .22 1.08
21 1035 -.32 «%5 «34 1.28
21 2300 -.20 73 .25 .93
22 1125 ~-.16 .98 A 1.14
22 2350 -.13 X -23 -82
23 1216 -.20 <27 37 1.08
24 41 -.22 «55 .13 o177
24 1306 =224 -80 - X1 1.05
25 131 -.28 «&? «10 «75
25 1356 -~ 35 T4 .23 1.09
26 222 -.33 b2 - 01 « 20
26 1447 - b4 .71 -16 1.15
27 312 b b «37 -.05 =84
27 1537 ~-50 «64 ~09 114
23 402 —49 «48 -.02 -97
23 1628 -.51 .71 .12 1.22
25 453 -.48 .52 .C3 1.07
2?2 1713 -ob4b 73 14 1.19
30 543 ~=b46 a62 .08 1.C
3 1808 e «61 -08 1.086
31 634 .54 «7e =14 1.26
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VI]. NEARSHORE PROFILES

A. Nearshore Profiles. In order to document profile response away
from the pier, surveys of four profile lines extending 900 to 1,000 m
from shore and located 489 and 581 m north and 517 and 608 m south of
the FRF pier are conducted bi-weekly, after storms, and during more
complete bathymetric surveys.

These profiles are obtained using the CRAB-Zeiss surveying system;
a Zeiss Elta-2 first-order, self-recording electronic theodolite
distance meter in combination with the Coastal Research Amphibious
Buggy (CRAB), a 10.7 m high, self-powered, mobile tripod on wheels.

Figure 6 shows the last survey in July and the two surveys taken
during August on profile line 188, located 517 m south of the pier.
Major changes during August were restricted to the nearshore (80-200 m)
where a small bar present during July initially moved 40 m seaward (160
m) then reversed direction later in August and migrated 60 m shoreward
(120 m). Only minor changes are visible on the remainder of the

profile.

PROFILE LINE 188

------ — 24 JL 85
~———— 7 AUG 85
22 AUG 85

ELEVATION ABOVE MSL (M)

) ——— —————— —
DISTANCE FROM BASELINE (M)

Figure 6. Monthly CRAB profiles on profile 188 -
517 meters south of pier.
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The profile envelope (Figure 7) reflects the maximum changes which
occurred on the profile between January and August. Only minor changes
are visible (150 m) on the envelope.

©

PROFILE LINE 188

FROM: 2 JAN 85
T0: 22 AUG 85

5_— CHANGES
SINCE: 24 JUL BS

ELEVATION ABOVE MSL (M)
(=]

10—y ————

200 400 600 800
DISTANCE FROM BASELINE (M)

Figure 7. CRAB profile envelope - profile 188.

B. Bathymetry. The results of the bathymetric survey completed
on 21 August 1985 are shown in Figure 8. The contours are generally
shore parallel except for two anomalous shoals. The deeper shoal is
between 100 to 400 m north of the pier at depths from 3.5 to 4.0 m,
while the other is located under the landward end of the pier between
depths of 1.5 to 2.5 m. These shoals and the asymmetry of the trough
under the pier being deeper to the north are typically associated with
predominantly southerly waves as experienced during the month.

All significant changes since the last survey on 15 July 1985
occurred in water depths less than 3 m deep. Up to 0.5 m of erosion
occurred north of the pier between 175 and 300 m offshore with up to a
meter of deposition on the beach out to -1.5 m. This indicated a shift
of material onshore similar to the changes shown in Figure 6 for line

188. Additional accretion (up to 0.25 m) occurred immediately north of
the pier about 275 m offshore.
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DISTANCE (M}

FRF BATHYMETRY 21 AUG 85

CONTOURS IN METERS

FIGURE §.
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VIII. SPECIAL EVENTS

The following list identifies times when
d of the pier (i.e. as measured by the
19+00) exceeded 2 m and wave records

Storm Data Collection.
the wave height at the seaward en
Baylor gage #625 at pier station
were obtained every hour:

Start

End

2 Aug (0800) 2 Aug (1300)
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